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Background: Abacavir (ABC) therapy has been 

associated with an increased risk of myocardial infarction 

(MI) in several observational studies and one randomized 

controlled trial (RCT). However, other RCTs and the 

aggregated safety database maintained by the drug 

manufacturer do not support this association. The U.S. Food 

and Drug Administration (FDA) conducted a trial-level meta-

analysis of RCTs in which ABC use was randomized as part 

of a combined antiretroviral regimen (cART) to estimate the 

effect of ABC use on the risk of MI. 

 

Methods: A literature search was conducted among 4 

databases (International Pharmaceutical Abstracts [IPA], 

Intelos, Embase and Scopus) for all clinical trials that 

included a randomized ABC treatment arm. The FDA 

manually reviewed the results to identify RCTs that met the 

following criteria: conducted in adults, sample size greater 

than 50 subjects, status completed, not a pharmacokinetic 

trial, and not conducted in Africa. The Mantel-Haenzel 

method, with risk difference and 95% confidence interval, 

was used for the primary analysis based on trial-level 

summaries; unit of analysis was the subject and stratification 

factor was the trial. For trials with more than 2 arms, ABC 

versus non-ABC arms were compared.  

 

Results: Data from 26 RCTs conducted from 1996 to 2010 

were included in the analysis: 16 trials from the drug 

manufacturer database, 5 from the AIDS Clinical Trials 

Group (ACTG), and 5 from academic centers. A total of 9868 

subjects were included in the analysis (5028 ABC, 4840 non-

ABC) and 46 (0.47%) MI events were reported (24 [0.48%] 

ABC, 22 [0.46%] non-ABC). Mean follow-up was 1.43 

person-years in the ABC group and 1.49 person-years in the 

non-ABC group. No significant difference was detected 

between the two groups in terms of developing MI (risk 

difference 0.008% with a 95% CI of (-.26%, 0.27%). A 

stratified odds ratio sensitivity analysis using 18 trials (8 trials 

with no MI events in either treatment group were excluded) 

similarly found no statistically significant association between 

MI and ABC use (OR, 1.02; 95% CI [0.56, 1.84]). 

 

Conclusions: A meta-analysis conducted by the FDA 

based on RCTs did not show an association between 

increased risk of MI and use of ABC. 
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Based upon the trial inclusion and exclusion criteria and data availability, a total of 26 RCTs were included in the trial-level 

meta-analysis. Of these 26 trials, 16 were conducted by GlaxoSmithKline (GSK), 5 by the National Institutes of Health 

(NIH), and 5 by academic centers. Within the 26 trials included in the analysis, 5028 subjects were randomized to ABC-

containing cART regimens and 4840 subjects were randomized to non-ABC cART regimens. The mean follow-up period 

for the 26 trials was 719 person-years with a minimum of 42.2 person-years and a maximum of 1257.3 person-years. 

Accordingly, this results in an average duration of follow-up of 1.62 person-years for each subject with a minimum of 0.49 

person-years per subject (COL30305) and a maximum of 4.72 person-years per subject (ACTG 372A). All events 

reported as acute MI or MI were included in this analysis. Events were reported by study investigators and were not 

adjudicated by FDA.  

 

Baseline subject characteristics were not provided for all 26 trials. However, if available, this data was obtained from 

publications. Table 1 depicts the baseline subject characteristics.  

 

Using various assumptions for the risk of MI, additional exploratory simulations were conducted to evaluate the power that 

our meta-analysis would have to detect a significant difference and the probability that our analysis would show an 

estimated risk difference > 0.1%. This simulation was based on 100,000 replicates using the Mantel-Haenszel test of the 

risk difference; results are shown in Table 3.  

A literature search was conducted among 4 databases (International Pharmaceutical Abstracts [IPA], Intelos, Embase and 

Scopus) for all clinical trials that included a randomized ABC treatment arm. The FDA manually reviewed the results to 

identify RCTs that met the following criteria: conducted in adults, sample size greater than 50 subjects, status completed, 

not a pharmacokinetic trial, and not conducted in Africa. 

 

The primary analysis method was the Mantel-Haenszel risk difference and the associated 95% confidence interval.x This 

method makes use of all 26 trials including trials with no MI events. The unit of analysis was the subject and the 

stratification factor was the trial. For trials with more than two arms, arms that were part of the same comparison group 

(ABC versus non-ABC) were combined. Confidence intervals for individual trials are based on exact methods.xi 

Recent observational studies have indicated a potential increase in risk of MI for patients with current or 

recent exposure to abacavir. Because residual confounding is not completely controllable in 

observational studies and can lead to false-positive results, we conducted a meta-analysis of 

prospective, controlled trials in which abacavir use was randomized and in which MI risk was moderate 

(0.45%). No statistically significant difference in MI events was detected between subjects receiving 

ABC-containing cART regimens and non-ABC cART regimens. Based upon our simulations, the power 

of our study to exclude a relative risk of 1.8 with the observed MI background risk (0.45%) was 0.62; 

however, lack of power does not explain the observed risk difference of  0.008% with a 95% CI of         

(-0.26%, 0.27%). The simulation to assess the power demonstrates that our study had a probability of 

0.95 to find a risk difference of greater than 0.1%. Our study’s finding is very unlikely if the true risk of 

ABC is 1.8 or higher at the observed background MI risk (0.45%). The results of our trial-level meta-

analysis raise significant uncertainty about the likelihood of an ABC-MI risk association. To further 

understand the CV risk of abacavir in treated patients, a randomized, prospective study with primary CV 

outcomes would be needed.  

 

Non-AIDS causes of death such as cardiovascular disease (CVD), liver disease and malignancy now account for the 

majority of deaths among HIV-infected persons receiving cART.i, ii While traditional CV risk factors play the same role 

in HIV-infected persons as in the general population, the risk of MI in HIV-infected persons on cART appears to be  

higher.iii,iv Both HIV infection itself and cART may contribute independently to this increased cardiovascular risk.v  

  

In recent years, several observational studies and one randomized clinical trial have shown an association between 

current or recent (within 6 months) use of abacavir (ABC) and development of MI. For example, the D:A:D study, a 

large, prospective, observational study with an international cohort of 33,347 HIV-1-infected individuals, reported an 

increased risk of MI associated with current or recent ABC (relative risk [RR] 1.9, 95% confidence interval [CI]: 1.47 

to 2.45, p = 0.0001).vi In another example, the Strategies for Management of Anti-Retroviral Therapy (SMART) study, 

a randomized clinical trial (RCT) evaluating treatment strategy, but not specific cART regimens, found an association 

between ABC and increased risk of CVD.vii Other analyses of data from randomized trials have not found an 

association.viii,ix 

  

Given these conflicting results, the U.S. Food and Drug Administration (FDA) carried out a trial-level meta-analysis of 

RCTs in which ABC use was randomized as part of cART to estimate the effect of ABC use on risk of MI. To our 

knowledge, this represents the largest meta-analysis to date of clinical trials in which abacavir use was randomized.  

INTRODUCTION 

METHODS 

 

CONCLUSIONS 

Simulation 

RESULTS 

REFERENCES 

ABSTRACT 

CONTACT 

# O-1004  

Table 1 - Baseline Subject Characteristics 

  GSK   NIH¹   Academic 

ABC non-ABC ABC non-ABC ABC non-ABC 

N 2345 2369 1985 1610 702 863 

% Male 78% 76% 81% 83% 82% 66% 

Age* 36 (11.3) 37 (11.2) 38 39 42 (10) 42 (10) 

BMI* ² 24.3 (7.0) 24.4 (7.8) - - 24.1 (4.5) 24.3 (4.1) 

CD4 count* ³ 360 (280) 360 (300) 237 235 255 (276) 250 (279) 

Log viral load* 4 4.38 (1.08) 4.38 (1.08)   4.72 4.7   5.03 (0.73) 4.94 (0.71) 

 

*Mean (SD), ¹ Characteristics approximated from trial-level summaries, ² BMI not available for NEFA 

and BICOMBO, ³ CD4 count not available for NEFA, 4 Viral load not available for NEFA, STEAL and 

BICOMBO. 

Table 2 depicts a summary of overall results as well as a summary of the results based on the study sponsor (GSK, 

NIH, academic). Overall, no statistically significant difference in MI events was detected between subjects receiving 

ABC-containing cART regimens and non-ABC cART regimens: risk difference = 0.008% with a 95% CI of (-0.26%, 

0.27%) and a corresponding odds ratio of  1.02 with 95% CI  (0.56,  1.84). Separate analyses by the sponsor of the 

same trials (GSK, NIH, and academic) also did not show statistically significant difference in the risk of developing MI 

between the ABC-treated subjects and the non-ABC treated subjects. Figure 1 depicts a forest  plot of the 26 trials 

sorted by average duration of follow-up per subject (shortest duration at the bottom to longest duration at the top). 

No trends regarding total amount of person-years of follow-up were seen in the meta-analysis. Further, no single trial 

showed a statistically significant increased risk of developing MI between subjects treated with ABC and subjects 

treated with non-ABC regimens.  

 

Events / Subjects 

Studies ABC non-ABC (95% CI)¹ MH OR (95% CI)² 

GSK 6/2341 9/2367 -0.11% (-0.43%, 0.21%) 0.70 (0.25, 2.00) 

NIH 12/1985 9/1610 0.03% (-0.45%, 0.51%) 1.06 (0.43, 2.61) 

Academic 6/702 4/863 0.31% (-0.53%, 1.16%) 1.60 (0.46, 5.62) 

Overall 24/5028 22/4840 0.008% (-0.26%, 0.27%) 1.02 (0.56, 1.84) 

¹ Mantel-Haenszel Risk Difference 

² Mantel-Haenszel Odds Ratio. This approach does not include studies with 0 events in both arms. 

Table 2 - Trial Level Analysis Results 

 

Figure 1 - Forest Plot of Meta-Analysis Results: Trials sorted based on 

duration of person-years of follow-up  
(shortest on bottom to longest on top) 

Risk of MI in ABC 

group 

Risk of MI in non-

ABC group 

Relative  

Risk 

Power to show significant 

difference with 95% CI excluding 

0 

Probability to have 

estimated RD>0.1% 

0.9% 0.45% 2.0 0.78 0.98 

0.81% 0.45% 1.8 0.62 0.95 

0.675% 0.45% 1.5 0.32 0.79 

0.585% 0.45% 1.3 0.15 0.59 

Table 3 - Power Simulation Analysis Results 
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